Devitalization of Weed and Cereal Seeds by a Radio Frequency Generator by Lambert, Dwight
South Dakota State University
Open PRAIRIE: Open Public Research Access Institutional
Repository and Information Exchange
Theses and Dissertations
1949
Devitalization of Weed and Cereal Seeds by a
Radio Frequency Generator
Dwight Lambert
Follow this and additional works at: https://openprairie.sdstate.edu/etd
This Thesis - Open Access is brought to you for free and open access by Open PRAIRIE: Open Public Research Access Institutional Repository and
Information Exchange. It has been accepted for inclusion in Theses and Dissertations by an authorized administrator of Open PRAIRIE: Open Public
Research Access Institutional Repository and Information Exchange. For more information, please contact michael.biondo@sdstate.edu.
Recommended Citation
Lambert, Dwight, "Devitalization of Weed and Cereal Seeds by a Radio Frequency Generator" (1949). Theses and Dissertations. 2095.
https://openprairie.sdstate.edu/etd/2095
This is to certify that, in accordance rlth the requirements 
of South Dakota State College for the Master of Science De-
gree, 
to this committee three bo\lild copies of an acce~table thesis, 
done in the major field; and has satisfactorily passed a two-
hour o.ral examination ·on the thesis, the major field, 
__ A_gr_o_n_om_z..,_., ...... ___ , and the minor field, • ,Botany • 











( I I I 
( ( 
'SO'i:)TH DAKOTA STATE CCLLEGE LIBRARY 
I 
11 
UC IO • • • •· • • • • • • .. • • • ti • • • • l 
• • • • • • • • • • • • • • • • • . • 2 
ODS • • • . • .. • . • ' • • • • ii' • • • • • 
f' r t t in • • • • • • • .. • .. • • s 
tio ncy e. t or • • • • • • • • 6 
tion • • • • • • • • • • • • • • • • • • • • 7 
Oalcru.l tio of 0 nti 1 ·ent • • ,. • • • • • • • • • • • 
m w 
• • • • • • • • • « • • • • • • • • • • • 9 
0£ e C or ed ill t • • • 13 
l e, 
• • • • • • • • 
., . , • • • •. • • • 24 
DI IO • • • • • • • • • • • • • • • • ., • • • • • • • • • 5 
• • • • • • • • • • • • • • • • .. • • " • • • • • 2 
0 • • • • • • • • • • .. • lit • • • ., 
-


























O C in 




• • • • • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • 10 
s 
• • • • • • • • • • • • • . . . . l 
l 
• • • • • 
. • • • • • • • • • • • 12 
n i ld ad t 1, ht 1 te 
riods • • • • • • • • • • • • • • • • • 24 
r • • • • • • • ~ • • • • • • • • • • • • 4 
ct 0 t R. tor • • • • • 4 
bi • ,. • • ~ • • • • .. 14 
t 
. . , . . . . . . . • l.4 
t 
. , . . . • • • • • • 14 
• • • • • • • • • • . • 1, 
....... . . 1, 
2900 
• • • • #, ._ I ..... 1, 
on th 
.. . . . . .. . • ..... 16 
t 
• • ••••• 17 
on 
• • • • • • • • •••• 17 
0 
• • ••••• • 18 
13. on t 
• • • • 
., 




• • • • • 0 
15 
r • • • • • 21 
16 .• 
• • • • • • • • 2:l 
17. 
• • ~ • • • • • • 22 
l • on 
• • ~ • • • • • 
t 
Coll 
A1Hl'fllAjM () 611 
• 




























CQ..,,...,"""""'lli.1' P to (:J) pl C 
in 11'1'6,.,.Wll!ll'l'\e 
e 1n rl 
of 8 un er V riou CO , i ti . of m.m~.C: 
1 t 6 t to 20 
r n 1-
t 11 th :vi lo 
l 95 de . 
of nt • t 
t • ot .oint triction 
n (5) < t t 
• 
·--
in hi ork o 
or t 
-
th n l 
' 
tali ton ot by 0 
t 1 
__ .,,_ 1 · .2 •. 
ae1inw1at1on te 
) . 
uttm~ o on i l 
trie b :t . 
-eonu\tctins.. 
in t ho. 
,:ttNrm. 
(.I,.) .. eop~J 
in 




t · ,, th 
0 
stle 
UXIB!lt t-.,· Wild ·te;.cr4· r • at!!U1l&I ll ol.s\ ., ~-- i-lJl!a 
.• , Q ' ek "•, ( ·i.) , w . anf ~ a .. urge, 
IIIIWIA:. (L.) · Ul. 
Fi l ed in. devitaliz · 
Pig . 2+ 
ey tl t n t t , 
- 5 
ed 
£ ort to ov rcon e dor · oy eon 1tion 
0 t, , 
.mall .ortion of th coat o o it 
it a ound t t by 
olu on of o · nitr t , rmina on could 
t 1 50 p rcent. Thi t tment, o 
foun in t 
r V 1 
1() to 15 
or err u . 
, 
ri 
t ' l t . 
In vlld o t it foun that b 
kin th 
o .. en 
tri.als t udi • 
nd t t 
ity, r ~ .,d eh t 
r · t o rel .' n t t 
u: • 
fro 2 o 5 nu 
pl t 
Into 
e Bo 11 o to, l·a 
t tor } 0 t 
o r to 
I renni 
t 








t , t 
tl, 
ao that ht te eould 
6 
k t epn t wit l ._,,. ...... ,..p 
· · 2 0 cad 
u each of t 
nA'n,~tor 
ind w re to 
e d in th · mplo . ds 11i. re rep r 
an a r et. r tor w 1ch bl w out all l ght , 
the 
( 
icked ov r for inert . terisl and oth r put-1 ti • 
ct d for the tct ~s nc· 
s desired-. 
containe in v-..~~ 
i r or 11 ·i ght t est .. Th e< · wer thoro hly 
1 t1m. s thro gh ·1vid<;lr, 
· ere tr . ted at vol tag • heae dif ei,-
ent 
l .. th • Ple.t 
,2700 t nd 29()0. 
·:u.t • 
dj tm ts · r run tor, each of f'ou:r dU' · rent t 
ere,; lSOO~ 1700, 900, 2100·, ~300-t 25001 
re two , . 1 toui-·1 ti 
cl 
w u ed to 
1 tic tube 3 1/4 inohe 2 3/4 inch 
p:. at1c • 
, ·tween th on top oft e 
1 tanc bet n 
othtthe . vr ~he hto!t · 
h rator eon t ted of (1) p inr:r t · · t b& on to , 
f th 1 er el. ,otro · t :! tube 1th th a ed, · (3) dw 
j s in th top . otr i etJ.y ove. n lo r l.eetr , 
(4) tu:rnl on th . pov r, and (S) e.dju. tin t ·plat vol · on t 
ator tube- to tb• tie iJte val.a . •. stop · tcb \t used tor t 1 t · 
du.ration of t treatment-. At the bep:innblg of t • trea · nt, ~•a . ·1n, . • n 
d• Gt all tour .wr -which reoonted plat• vol ta e, pid· ourrent. pla 
























te , ~!ll'>l)9d WX' 
riod or 10 t 12 
. t 
ich v re 
11 C 
at t .. 













w · r 
,. 
tor. 
r 14 d . 
rid 
t 
- 8 .. 
di- nt or the <'h th le. 
tort t h ba i 
t ntial sure · in volts er inch or istan.ce 
electrode . A.9 8 ifterent pe~iod, e ch at 
-1 , 8 -. t ntial 
in one tim • period . 
To c lcw. te th o nt1 dient th followin. · ta· · liU3 . re 
(1) a = : 
NO• the oapaoitanee in t · red - . 
E • P ttivi ty ot 1r . (B. 855 _ to,.12) 
• ot on · el ,otrod• in squ.,u,e mfit~m 
-• l) etan t _ n l trade -n. 
(2) Xe • , _ 
2~ 
n ;, • Oapaci tt re· otance- in o · · 
P • ~~'"ency 1n .cy-cl s r eoond 
°lT • l .1416 
(J) Pot ntial Gl.' di n.t {volts _ in.oh) • !; . . J ,. 
re l • 
· th . -lat ol ha n used 1n d. cribin tb . :reetltl 1 
1. 1 S t Up t!H, t lat · te-n.sn o it 7 de to fi 
he t to vhic t,h : s . 
able 1 . · nt1 l · di nt 
tour di r t t 
.;?50Q 27J!Q "22 
:2 
""" 
21 0 2600 3000 )500 ) 00 :9800 
3 .,., 2400 2400 2 00 3,2.00 3500 3 
4- 1900 230 2200 2.r oo 2900 0 ,_ 
2500 2900 26 2700 29· 3000 
.. t Sfii 
f 
·** 
Th n1'l'tl1tu'li tion. r , .ts 
he · , unt ot lmic ivat on o 
• 
, ·Oh . 
, oS.••· used in tb 
w-ether here t 
d • 
' ,-
tbi, f'o I 1 : l Uotl' ', ''ble io 
rminat1on , -· , ;ve n h -ce . l , ,. 
, t 4~tf-er nt, . late •oltage• o~ th , ·ner -tor. 
T•ble 211 
'1 ·o , 
,s 94 t 6 96 
90 S9 16 4 96-
61 21 u -a, 
do 
' " l? 0- 1 
, 






·\il&l '1/'.,LL ~ 
nott .. - ~ 
, 
Ca , da 1 tion ()t' 
all 01 Sn .b · 1obt.b-.d 
per mdal N'IJil'ez~le 
' 
. Ud : 
NNI 1tiw1y, -w:ldob 111 · , -ol.o tt> deft · -1t,&Uon. WU,k · • • _ •ptlc,n t 
wild oat u.d quaoklNi flt 811 the armlnat..tone t ~ volts eN a.la ·._ ~(,el 
11 
-
r. t 2900 , ti Cana 
t 
n t 1 
tio 0 15 it n 
ton o th ,, 
. e 3. ho t 0 t t 
lS 
20 
22 22 4 4 
1 a, a, IQ 
! ta • 2 
:ty , 0 2 
in l ., 
w l tl 
C • 
0 t 0 t 1 
ic d 3 ., b 
a 
1. t ·uoo volt 
V ton t t nt. 
- 1 




0 t the tour ti i ute t . 
for 11 l 500, 1700, 190 lu.te 



























rearoec~,:,i Y 17 • 
-~-·-.u . .1ec1, .... t1.on ot th 
94 92 . ~ 97 96 






; that i 
ore 0 200 ol • 
• 94, 92 6 , 24, . , 
o:t 
vol 
th vi ild ta. 














olt • tor b 
• 13 • · 
rmi tion ot 1d o t no 
t 2700 or 2900 volt tre ti nts. 
bl 18 er , o nd in 1 t r 
14 
tlaC· .. i tion ~t th 
,ert.od. i~:r e 3 an~ ,6 t s le ot · ield b 
-.C-& .. JL."111',L tlo:n. tigures 4 •n« '7 
ahov - _uctio» in germ.nation t 2.l l te volts tor tield bindweed and 
2500 volt tor quaok . ass . I t'i ·ea 5 and a devi tali :t.ien is shown 
'' 
of th ti 1 bindw .d .an quac'k· ss . Th ae ill ustrations we-re tak n ftelt 
ni e 1 or ge:r1rlination f'':'>r 4uaokarasa and six d ys of ge dnat:ton, a ter 
1eariti0,ation, tor field bindw . ·eel, 
rth r ill ·tt- tion o:t th - action e,f th& r dlo t uenoy gener tor 
on th · in4t:lon ot t he, oere. an , W® seeds a pre, .· in figur 9 to 
d,, which our ii1 · period • Thea t 
-lot d inst 1n t lSOO 
olts and ,wlth. 200 volt i ncre ea oontinue th~cmg-h 2900 olts~. _ b .g b 
how t 
volta 
rent o of piven peoie t at · t t 
With wh 
on 
, laa · 
ennin tien . d 
50 perc·nt+ 
t · · peT1oda . 
o te, r1· , wild o ts; fteld bind 
t.ion w obtain d. • t e ge 
ndOna · tle r rely xoee<1ea 
.lotted on . :ph wt 
Figure 9 illus.ti-ates the ction or t . t different l ·te vol ta s 
and -to1lr different t1me p ,~iod on t he gert. i nation of wheat. 
TAT . COLLEGI:. LIP>RAA'f 
~-"'' 1"f'l..l nAKOi A 
(f 
14-
tr1g. 3. The germina.tion or un-tr~ated t1el.4 
bind~ eed 6 days after •ca~U-. 
1o t-ion. 
.. 4r !he rrminat on ti !3.d bu· · l(lWIMQ. 
seed, ,6 days after searitics-tion, 
treated at 2300 ·pla.te vol ts ta,, , 
tnittUtes. 
Fig. 5. 'the gemtnst1on of f1$ld bind Md 
seed,. 6 days · alter aear1ti,oatton, 
treated at 2900 late vt,l t tt:/t' 5 
minutes,., 
·-15 • 
Fig , 6" Tho germinotion of untreated quack-
gr ss eed &t _t of 9 d • 
F g 7. , e germ t ' o of quac.ktw -ss o . 
at t ,he end ot 9 ys, tre ted at 
2.5 O 1 te vol ts tor 5 m.tnu. · 
ig., 8,. Th , ge ination or , uaeke;ra · s seed 
at t end of 9 YJ ,, trea at 










" z . 50 
::I 
a:: 






i . 9. 





t t . four ute 
tion t h 
u til Vt 11 
0 
d 
not d ·c 
1th t.h 
until 25 
with i?oo volt,. . At t 








3 MINUTE - · - . - · -




























I 700 I 9 00 2 I 00 2 3 00 2 5 00 2 700 
VOL TS 




io , r d to d er se t 2100 volt • 
in t tim · rio ho · 
olts. 
i lott 1.n ·t 1 · t 
ti 
0 t ol 
ti 
' 
o t ct 
i • not o ble 
to 
t 
in_ tian ver in 
it • 
at 2500 d 2700 
r 
1 
.nd OU di 












3 MINUTE- · - · - ·· 
4 MINUTE 
5 MINUTE •• •••••••• 
UNTREATED 97r•GERM . 
• 17 • 
0 L---.1...--.... --.... --.....i.--~~-~~-~':':"-





olts , Th fi rio 
d t 2 0 vol 
tion 0 ent 
tlon 
.... . 




' , I 
' 
' 





















30 2. MINUTE 
3 MIN UTE - . - . - . -
20 4 MINUTE ..... 
!5 MINUTE---- --- -
10 UNTREATED 96Y.GERM . 
0 






Durin 1nation i u 
VO • 
t riod, the 
, a ifo 
s at 2 
to d e r 210 ol t • · t t · 
o r nut ti e rt to er se t 1900 vo t 
nd oontinued to c 
t 
period and cont 
olt t the :ve .inut t 
o ecra until d vi 11 tio occur 
1 o volts. , 
£ ld t is shown 1n ... igui• 











2 MINUTE __ _ 
3 MINUTE _ . _ . _ . _ 
4 MINUTE ......... .. .. .. 
5 MINUTE -------
UNTREt.TED 74%GERM. I I 
I 
'-----
1°500 1700 1900 2100 2300 2500 2700 2900 
ig. l2. 
t tv d.nute t 
VOLTS 
er in 




err tic, vi th 
1, 65, 86 , 8.3 , 5, 
. r po .1 
in tion d or .fro 
t 27 V'Ol t • Th germin tion t 2900 volt 
inu t e ,- e.riod,. the gemin tio -










t the £iv 
olt 
t 2700 n 29 vol 
In f'i r 13, 










1 • l • 
1 ld bind e d 1 
for £our i r r.r nt t 
_/\ 
' · / \ 
'· ·:/ \,· 
\ 
"· / \ / 
'· / \ / 
'\. \/ 
.... 
2 MINUTE __ _ 
3 MINUTE- · - · - · -
4 MINUTE ........... .. 




' · .... 
-~, 
\ ., .. 
VOLTS 
\ .. 
' ·. \ ·. 
\, 
\, 
2700 29 00 
tio o fi 1 
rio • 
t rl 
no :t 2700 vol 
in nation t 2' vol 
VO t • 2900 
2'500 olts . to 
th ·or -i i. tio n rt 
the hi er volt li 
olt . tion r 
n tl). di 0 t ,. 
, . 
iod . 
ge 1n tion, ntr 'in ua t t dif' 
for four ri s 1th 
.. 20 1(111 
100 
90~'----.,-,,-· ·..::.:..·-,.., :::\~ - --···· 
,' ' 80 ,,,.' ' ,,,,,,.' , _____ _ 








- -,., / '\ ' . ----
....... / \ 






2 MINUTE __ 
3 MINUTE - · _ . _ . 
4 MINUTE •.... . .•.. . • 


















I 0 ___ ....,__-.....1....__....i...._----1, __ ...L.....;;.;.;;;.....i., _ __;,;,;,1....._ 
1500 1700 1900 2100 2300 2500 2700 2900 
VOLTS 
1· • 14. 
D in t to inute tiJ-e riod , · 
as t 1700 1-te volt ith 





21.00 vol ts . h e t 
tion ooc · • 
ion o 
VO our diff r nt 
in :te t p iod 
until 2)00 
oontinu. to a zero ermin ton 
2900 volt • 
tr nd in ermination as the t 
occurring fter 2300 volt• 
a i h 
tlo 
or 
1 J rminti 
s · t 2500 volt . 
00 l.lr . 
inati 
t 2500 vol · 











1 . 15, 






\ .' \ / 
·-..... \ . 
. .......___ '< 
·"· _/ \ 
" I \ 
-
'" / \ 
. ' ',,'<,,,, 
VOLTS 
2MINJTE __ _ 
3 MINUTE- · _ , _ · -
4 MINUTE .... 
5 MINUTE ______ _ 
UNTREATED 32¼GERM . 
a tw · er tion 






t 40 ro 
t 2 
16· of le s 
500 volt, 
vot :1 ndt 
t g 
1 t v l t · s and at our di! ·er n tii 
The 
·tf,. e 
he t, o minute t .. e period 
in tion t 2900 vo t 
from 2,300 olts to 2900 
in rmination , ft r 900 · ol 
d ere t 2300 a 25 
eroent r $ eot ~ 7 or 
V 




t · t 1900 
t 2700 
ht d ff :ren 
t • 
a 







2100 volt to 
t the f 
- 22 .. 
nu t 
r f s in volt e. The 
t e f. r ,n t1on o 
2 MINUTE __ _ 
3 MINUTE -·- ·-·-
4 MINUTE ....•• . . 
5 MINUTE _ __ ______ _ 
UNTRE"ATEO 251oGERM . 
• 
d erea ed af er 1700 volt . 
d vita.liaed t 2700 o t . 
d mt i ~ t 
ol t - s nd t i"'our if rent ri • 
i ~ 17. 
50 
...... , 
,,,,, \. · 
,," .. ··\ 
,..- I 
,..- I 
2MINUTE __ _ 
3 MINUTE -·-·- · - • 
4 MINUTE . ... 
40 !',~.~~ - -- . ,• \ 














UNT REATEO 3 77• GERM . 
2500 2700 
ard abo 
f"Pf:un:ianoy plat vo t 
er1od. 
29 00 
int on he to n thr oll 
t s t out 
r e encounter d olt s o.on nt · 
er in g 
volt nd t th th minut 
rein a t h 
)eriod t :e dee 
t O. r 2) o 
otic abl fter 2100 
VO rl.natio or t .. tiwo inut er'io ' at 2900 volt e 
thr e er nt. T c ination t 2900 ol s or tree ute ti r1od 
four nt . , nut t e · riod, 
fter 2100 volts, 
Th fiv . inn 





i • 18. 
he two 
til fter 2 
I ut 
t end s t ··nut t riod. 
d t 00 lts t on oocurre : t 2SOO 
nation o C 


















· _ \ 
·. \ 
18. 
2 MINUTE __ _ 
3 MINUT E _ . _ . _ . _ 
4 MINUTE .. 
5 MINUTE ________ _ 
UNTREATE D 457•GERM . 
1900 2100 2300 2500 2700 ;:900 
I/ OL TS 
tion 
volts. D i · liz t1on of s ed occurr 
2900 volt t t }ad on& ?ere 1t erp. tion. 
t 
2700 
int e g !nation, at th t e inute t ariod .fir 
• 
• 24 • 
2100 volt· , nd contin ed to one pare ·b for ootb .2700 and 2900 vol ta . ., 
er o t rt n . t 15 0 olt is rota -c:>r t , · arm n tiona U"in tbt 
0 m nte tie µ~~ oJ . vitali?~ tion of sa ooourrod at :2700 volts 
volts . T 1e decra 1;1 0 eo tinued til '-4.evi.taliaation o · t Canada t l~i tl . 
od ooo ""r t ;ir.: 0 volts . 
~ __ ed§ .ia ~ ie~d ~i l;, d 
Fie binf o d wns t t 0 on y speoies i n tllie .e, t in. vh:teh har· Seide 
re neounter • The per cent of hard aeed. at t he -i~ht plnte vol ta 
, n . t1 1e four t po -od i sl own i n table 6. 
bl 6. . h aro ·nt or ham seeds o; field 1n4 vh n tt-eat~ 
at i ·ht r ·· fter rt Plate vol ta -·• e and r four d .r~· · 
time ~ riods·. 
r tvo 
tb g n l"etor . D in th three, fot , 
' rtod -, . d 1oti. n th pee nt of ha · 
th 
-olt t of h rd 
mi ,lUtes 1 
· r nd n t e unt -t,ed 
da ot field bi 
e.arly . al of 
t h ro. 
ion 
t ha 
r tein co 
- 25 • 
DI CU, · ION 
n ttr but d to iv 
' ) 
oto .. las; 2) 
o lipids· 3) ct. o o~ in otivat on o nz 
th t eo aonce ne ith coagul tion o .... ro i -oom onent 
(6), o ver, 
th hypothe i · that th · illin e feot 
1 tf O Of J."'Oto.,..,.....e~.:JLaiC roteinS • 
Can · o tb a r the , ds h en pl oe b _:tu n t &l et a 
pearcd to ro he t, hi th 
thes te r,s 1 n<>t · own . Dur1n o trial t 
l hort Griod ot tim n tt 
1 va u~ d. in the att t to dete 
tor. It found th tar<: 
0 or t 
or t t er t 88 c. obt ined t 
ein te eratur . ned va 
oft in rror du to the . nc . of the 
not ned . 
by the r io ·ield nd vottl.d no r t. e or 
t it lf. 
C nrres th 88 S de durin the 
l d. h re 11 of i her 
• hi notic • Th • llin 
11k th t in 1 i ter·. ln • l • 
in , ' t the tu cont i r l.ectro 
r to • t th nd of the t t t 
ur . w ton t in.si e 0£ th 
llin nd ocumu.1.ation o .. oi tur ell to a 0 w • hi 















V lit er no tv eal 
t th oun 0 
• 
in tion o C t tl i cq_ r ~ 
t perio to 25 
int nntio 0 e • t 25 
A ~700 ol 
' 0 
t still nated l t 
23 volts, ina 
It w s oun t a 
th tl by the oa e tr 
in th .,ermination o f 
nd VO .18.~ •. • 
Ho ts t t it li 
the gar .. in tio ot h a o \ e ·nt 1 
o in 
t 
in ccurr d . 
t t1e four 
ut erio , th ro ounc..,d d area 
t o bun d in the four 
lbl3 t .::Ji.J.&.V..i..ity t : 





o s remained t.. hi e t in 










1n t n o . 11 oat are reeor E)d v.h ·n e.ll ath r· 
ci,d . 
t ot o -blo eo · · ~es . 
d oats, only in l a ~ r 
T~ is 1" • 
r J. o de, the O · he.r 
··n ls ' 01 h,: he r osu" t a o ~ t ho 29~ 0 ~ l ,\t..a volt five 
J. e :1.rd seo 
e, but on 
ontent wt,s roduoe.J ·t,_o. n.o~rly one-ha.. f of tn unt · at,. 
:J.eation theae hard SErlOt s .ere .ottttd ·to be devitell• 
0 t stg or pos~iblo los.a ·or chan on 
e a ac er in t ,.10 sp1'a d of we 1·' . -when t d v1ta.1iee -
f 01 e din , :n1rpo ·e ·, 
- ·8 
y 
• , rl ore n t 1 t t •. 
29 0 t t t 
iel bindw enni , 
,11 tbi tl ' 
t 270 t t ti inu 
2. 11d o t t. · O y ev t 1 · t ot th 
volt or t 
t iod, 
0 t 
4. Gor iin .tion t te ~ li 
tot to tu • tio· a r t 1 
V 1 t 
s. C th to th nt.o ny 
0 
6. :i, tio 0£ T,e t · tion ot ·ere 1 
to t Efxt nt t .t t t ui 
7. H bl z tion o 
t ~ C d ., 1. no 






-ra7 . n 
017910 -
